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confirmed that increased incorporation of labelled choline reflected an increase in the amount of phosphocholine during the first and second day. A decrease was observed on the third day. Our results have demonstrated that diethylstilboestrol treatment stimulate 2-fold the synthesis of phosphatidylcholine in the liver of roosters and also caused a 2-fold increase in the phosphorylation of choline and a decrease in the oxidation to betaine. These results are consistent with the idea that the hormone can activate choline kinase. Recent studies in our taboratory have confirmed this hypothesis.
Since the concentrations of phosphocholine are near or below the K, ( 0 . 1 7 m~) of the cytidylyltransferase, it is likely that the increased phosphocholine concentrations are directly translated into a similar increase in the rate of phosphatidylcholine biosynthesis. It appears that the cytidylyltransferase-catalysed reaction is the slow step in chicken liver, since the synthesis of phosphatidylcholine fluctuates with the concentrations of phosphocholine. Hence, the rate of phosphatidylcholine synthesis can be controlled by the activity of the choline kinase. Thus, in the chicken liver, choline kinase appears to have a regulatory role, whereas cytidylyltransferase catalyses the rate-limiting step.
The results obtained on the third day of treatment are markedly different. The concentrations of phosphocholine returned almost to control values and the rate of phosphatidylcholine synthesis is 2-fold lower in the hormone-treated livers, which suggests that either cytidylyltransferase or phosphocholine transferase is inhibited.
The mechanism by which choline kinase is activated by diethylstilboestrol and its effects on cytidylyltransferase and CDP-choline-1,2-diacylglycerol phosphocholine transferase require further investigation. 
Austria
The literature indicates that erythrocytes have P-adrenergic receptors which are localized in the cell membrane (Kaiser et a1..1978 : Beckman & Hollenberg, 1979 . It therefore appears possible that catecholamines may influence the metabolism of the erythrocytes and thereby change the oxygen affinity of haemoglobin, which influences tissue oxygenation.
Blood was sampled from anaesthetized male SpragueDawley rats by puncture of the right atrium of the heart. Blood samples were then preincubated at 37°C to ensure an almost complete breakdown of plasma catecholamines. Adrenaline (IOpmol/litre) was then added, together with 0.1 mmol of tranylcypromine/litre to inhibit monoamine oxidase, and 0.1 mmol of caffeine/litre in order to block phosphodiesterases. The latter compounds were added to maintain constant concentrations of adrenaline, and formed cyclic AMP over the whole incubation period. In control blood samples adrenaline was replaced by an equivalent amount of 0.9% NaCI. After 15 min incubation the following parameters were determined: the concentration of cyclic AMP in whole blood, obtained by using a kit from The Radiochemical Centre, Amersham, Bucks., U.K., the concentrations of ATP and glucose in whole blood samples obtained with Bohringer kits, the activities of the enzymes phosphofructokinase and pyruvate kinase in the erythrocytes as described by Schroter (1974) , and the concentration of 2,3-bisphosphoglycerate (2,3-bisphosphoglycerate) as described by Rose & Liebowitz (1970) . The oxygen affinity of haemoglobin was measured after blood equilibration with a gas mixture of 6% CO,, 5.64% 0, and N, up to loo%, which leads to a saturation of haemoglobin with oxygen of about 50%. This saturation was measured with an OSM I1 (Radiometer. Copenhagen, Denmark) instrument. P,, values, the half-saturation tension, were calculated with a BGC 1 (Radiometer) instrument. The correction for the Bohr effect was calculated for a plasma pH of 7.4 by using a Bohr coefficient of -0.48 (Dill, 1940) .
Experimentally determined parameters were evaluated statistically by a paired-observations t test. Table 1 shows that adrenaline induces a significant increase in blood cyclic AMP concentration. Glucose metabolism is also increased, possibly due to a change in erythrocyte pyruvate kinase and phosphofructokinase activities. The concentration of 2,3-bisphosphoglycerate is significantly elevated. P,, values, the actual as well as the pH-corrected, increase during the incubation with adrenaline, indicating a right shift of the oxygen-dissociation curve. These results clearly indicate that adrenaline influences erythrocyte metabolism directly within much shorter periods of time, as reported by others (Badwey & Westhead, 1978) . The production of cyclic AMP caused by a stimulation of adenylate cyclase by catecholamines leads to an inhibition of pyruvate kinase activity and to an activation of phosphofructokinase by phosphorylation of these enzymes (Badwey & Westhead, 1978; Lagrange et al., 1980) . The inhibition of pyruvate kinase diminishes the production of ATP, which, in combination with the activated phosphofructokinase, increases the glycolytic activity. This is illustrated by the glucose concentration difference between controls and adrenaline-treated blood samples. The glycolytic intermediates of the lower part of the glycolytic pathway will therefore accumulate and so enhance the formation of 2,3-bisphosphoglycerate. Since more organic acids are formed, a metabolic acidosis occurs. Both the increased concentration of 2,3-bisphosphoglycerate and the acidosis lead to a significant right shift of the oxygen-dissociation curve.
BIOCHEMICAL SOCIETY TRANSACTIONS
This seems to be a very useful mechanism, because in all stress situations, when catecholamines are formed at a higher rate, thus stimulating the metabolism of several cell types, more oxygen is needed to cover the elevated energy demand. From the increased P,, values it can be recognized that oxygen might be delivered more easily from the erythrocytes to tissues, guaranteeing the oxygen supply during states of increased body metabolism. Haemodialysis patients receiving aluminium-containing phosphate-binding gel may develop several neurological syndromes of unknown causes, which may result in death, usually associated with abnormally high aluminium concentrations (Alfrey et al., 1976) . The biochemical mechanisms of aluminium effects in the brain are as yet unknown. Whether the observed neurological disturbances are due to a direct or indirect effect of aluminium is still under discussion. In the present communication we report the effect of two intraperitoneal injections of AICI, on the incorporation of [ 14C]lysine into trichloroacetic acid-insoluble proteins from rat brain microsomal fractions both in vivo and in uitro.
Male Wistar rats (3 weeks old) were injected intraperitoneally with either 10 or 50mg of aluminium (as A1CI3,6H,O/kg body wt.). After 17h they were injected with the same dose of AIC1,,6H20. At 2 h after the second injection, all rats received a single injection of 20pCi/kg of a carrier-free [U-14Cllysine. After 2h the rats were decapitated and brain microsomal fractions were prepared (Magour et al., 1976) .
The rates of protein synthesis in brain microsomal fractions were obtained from the specific radioactivities of protein-bound lysine (d.p.m./mg of trichloroacetic acid-insoluble protein) and that of the amino acid pool of the brain (d.p.m./nmol of lysine), which was determined by using an amino-acid analyser.
Protein synthesis in vitro was determined by using ribosomes and pH 5 enzymes from control and aluminium-pretreated rats. Aluminium assays were made by inductively coupled plasma emission spectrometry.
As shown in Table I , there were no differences in specific radioactivity (d.p.m./mg of protein) in brain microsomal fractions between control and aluminium-treated groups. However, the (10-3x) specific radioactivity of the free lysine pool was markedly increased from 2.81 to 4.18 and 4.37d.p.m./pmol of lysine. Correction was made for the free-lysine-pool specific radioactivity to offset any differences that might be due to changes in precursor pool size. Protein synthesis was found to be inhibited by 22 and 39% after treatment with 10 or 50mg of aluminium/kg respectively. Under these experimental conditions we did not detect any difference in brain aluminium concentrations between control and aluminium-treated rats.
These results indicate that the observed increase of lysine specific radioactivity and the corresponding inhibition of brain microsomal protein synthesis in vivo is not due to a direct effect of aluminium. Doses of aluminium less than lOmg/kg did not alter the incorporation of [I4Cllysine into brain proteins as compared with the controls. In the other series of experiments
